INJECTION-MOLDING NOZZLE 



The present invention relates to an injection molding nozzle applicable to an injec- 
tion mold as claimed in the preamble of claim 1. 

In general injection molding nozzles, and in particular hot or cold runner nozzles, 
are used to feed a fluid material, in particular a melt, to a separable mold block (mold in- 
sert). They usually comprise a thermostatted nozzle casing fitted with a flow or melt duct 
issuing at or in the nozzle orifice element and allowing flow communication with a mold cav- 
ity constituted by the mold insert of the injection mold. To keep the melt at a constant tem- 
perature as far as the mold insert, the nozzle orifice element, which is inserted firmly from 
below into the nozzle casing, is made of a thermally highly conducting material. An air gap 
to act as thermal insulation is subtended between the injection casing and the mold. 

This design incurs the drawback that the wear of the nozzle orifice element may be 
fairly high in particular when processing materials containing abrasive components. Ac- 
cordingly the conventional nozzle orifice elements must be replaced at regular time intervals 
at commensurate loss of time. 

The same problem arises with needle-control nozzles. Most of the time they are fit- 
ted with pneumatically or hydraulically driven sealing needles which are moved periodically 
from an open into a closed position. To preclude damages occurring in this procedure to 
the nozzle orifice element as well as to the mold, needle guidance must be as accurate as 
possible. 

As a remedy, illustratively the German patent document DE 32 45 571 C2 proposes 
that the sealing needle be stepped at its lower end so that the intrinsic sealing element of 
this needle be fitted with an enlarged check (stop) edge. The nozzle orifice element consti- 
tutes a pre-centering element fitted with an intake funnel cooperating in such manner with 
the sealing needle's check edge that, during closure, the front sealing edge of the preferably 
cylindrical sealing element shall always be inserted in contact-free manner into the nozzle 
orifice element. 
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In order to reduce the wear of the precentering element firmly integrated into the 
nozzle casing, said element is made of a high-strength material. Even with this feature, the 
orifice element still must be replaced at regular intervals, entailing corresponding costs. 
Moreover the temperature distribution in the gate aperture zone and the sealing seat is dis- 
advantageous. Moreover both are situated in the mold insert. If the insert must be re- 
placed because of wear, high costs are inevitable. 

The German patent document 31 24 958 A1 (= US patent 4,286,941) circumvents 
the above drawbacks by providing a terminally conical nozzle seal between the mold insert 
and the nozzle casing. Said seal runs across the insulating air gap into a matching aperture 
in the mold insert. The inner borehole of the nozzle seal also is conical. By subtending a 
gate opening, said aperture receives the tapered end of the valve needle in its closed posi- 
tion. The nozzle seal is firmly integrated into the nozzle casing, it is made of a thermally 
poorly conducting material, and it constitutes a portion of the mold nest wall. 

This design does implement thermal insulation between the externally heated nozzle 
casing of the needle shutoff nozzle and the cold mold. However it fails to provide the ther- 
mally highly conducting nozzle orifice element to assure uniform temperature distribution as 
far as the mold insert. The nozzle seal can be replaced only in fairly complex manner re- 
quiring many tools. In another disadvantageous characteristic, the nozzle seal in the mold 
inserts is not supported in reproducible manner, and as a result different thermal expan- 
sions between the end face of the nozzle seal and the mold nest wall may lead to offsets 
that might affect production. 

The European patent document EP 0 638 407 A1 discloses an injection molding 
nozzle comprising a nozzle casing receiving at one end and in firmly affixed manner a ther- 
mally highly conducting nozzle orifice element to improve temperature distribution. The 
said orifice receives end-wise a hardened steel centering bush which by its free end en- 
gages a shoulder in the mold insert. The centering bush centers a sealing needle which by 
means of a cylindrical sealing element seals a very short cylindrical portion of the gate 
borehole in the mold insert. Again the centering bush touches the mold insert only over a 



minimal depth so as to minimize the heat transfer from the hot runner nozzle to the mold 
insert. 

The above design incurs the drawback that both the nozzle orifice element and the 
centering bush are firmly affixed in the nozzle casing and therefore the wear-susceptible 
parts cannot be easily replaced. Furthermore the exceedingly restricted seat in the mold 
insert may be problematical during assembly, because an expansion joint must remain in 
place between the centering bush and the shoulder in the mold nest to allow compensating 
the thermal expansion of the nozzle casing. If the centering bush is not properly engaged 
by the exceedingly compact seat in the mold nest, damages may arise when heating the hot 
runner nozzle, in particular if the centering bush were to tilt. Said design incurs another 
drawback in that the centering bush does not go as far as the mold nest, that is, the sealing 
seat is situated in the mold insert. Because the sealing needle only closes off a very short 
cylindrical segment of the gate borehole, leaks may arise quickly due among other causes 
to the difficult-to-control thermal expansions. 

A substantive goal of the present invention is overcoming the above and other draw- 
backs of the state of the art and to create an injection molding nozzle for an injection mold 
and manufactured economically using simple means and also allowing simple and rapid re- 
placement of the nozzle orifice element and/or an insert therein. All adverse effects due to 
temperature distribution and thermal expansion effects shall be widely eliminated. Further- 
more, as regards the embodiment of the injection molding nozzle as a needle shutoff noz- 
zle, the present invention offers permanently accurate and precise needle guidance and 
sealing allowing constantly reliable operation even under high load interactions. 

Claim 1 states the main features of the invention. Embodiments of the invention are 
defined in claims 2 through 27. 

When using an injection molding nozzle in an injection mold, where the nozzle is fit- 
ted with a casing comprising at least one flow duct for injection material to be processed, 
said duct ending at or in a nozzle orifice element and by means of an insert situated end- 
wise at or in the nozzle orifice element being connected flow-wise to at least one injection 



mold cavity constituted by an insert, the present invention provides that the nozzle orifice 
element configured in the nozzle casing and/or the insert configured in the nozzle orifice 
element shall be longitudinally displaceable and shall be firmly clamped in place between 
the nozzle casing and the mold insert. 

The longitudinally displaceable seat makes it possible to quickly and conveniently 
remove the nozzle orifice element and/or the insert inserted into it. Tools or other accesso- 
ries are no longer needed. Nevertheless the nozzle orifice element, also the insert, shall be 
reliably secured during injection mold operation, namely being clamped between the nozzle 
and the mold inserts. Additional features or accessories to affix the nozzle orifice element, 
i.e. the insert, no longer are required. The injection molding nozzle can be re-used several 
times. 

Another considerable advantage of the present invention is to minimize the conver- 
sion time required to exchange the nozzle orifice element and/or the insert guided longitudi- 
nally therein, offering economy of molding costs. Repairs too are more economical. 

Advantageously too, the insert may at any time be quickly and conveniently ex- 
changed for another structure or embodiment, for instance when instead of using an injec- 
tion molding nozzle having an open gate or a nozzle tip, a needle shutoff nozzle shall be 
employed, or when the diameter of the gating point must be changed. 

The injection molding nozzle of the present invention may be may be a hot runner or 
a cold runner nozzle. 

The flange constituted at the insert is a reliable rest surface for the insert both at the 
nozzle orifice element and at the mold insert. Furthermore good thermal insulation between 
the injection molding nozzle and the mold is attained. On the other hand, the insert is pre- 
vented from excessively cooling, whereby the danger of cold clogging material within the 
runner is reduced. The thermally highly conducting nozzle orifice element in fact assure 
optimal temperature distribution reaching as far as the mold inserts. 

Furthermore the insert flange offers a tangible reference surface allowing very accu- 
rately adjusting the insert position and therefore the distance between the nozzle orifice ele- 



ment and the mold insert. The insert per se centers the nozzle casing relative to the mold 
inserts, the gate aperture preferably being configured in the insert. This insert in turn consti- 
tutes a portion of the mold nest wall , and accordingly the gating point is hardly visible. 

Further features, details and advantages of the present invention are elucidated be- 
low by the claims and in relation to the embodiments described in reference to the ap- 
pended drawings. 

Fig. 1 is a partly cross-sectional sideview of an injection molding nozzle in the form 

of a needle shutoff nozzle, 

Fig. 2 is an enlarged cutaway of the needle shutoff nozzle of Fig. 1, 

Figs. 3a-c show the shutoff needle of the needle shutoff nozzle of Fig. 1 in different 

positions, 

Fig. 4 is an enlarged elevation of the lower portion of another embodiment of a nee- 
dle shutoff nozzle partly seen in cross-section, 

Fig. 5 is an elevation similar to that of Fig. 4 but of modified design, 
Fig. 6 is an injection molding nozzle with open gate, 
Fig. 7 shows the injection molding nozzle of Fig. 6 of a modified design, 
Fig. 8 shows an injection molding nozzle with a nozzle tip, and 
Fig. 9 shows the injection molding nozzle of Fig. 8 as a modified embodiment mode. 
The injection molding nozzle denoted overall by 10 in Fig. 1 is a needle shutoff noz- 
zle and is part of an injection mold (not shown in further detail). This injection molding noz- 
zle 10 comprises a preferably externally heated nozzle casing 20 within a housing 11, a 
runner duct, hereafter runner 30, being configured concentrically with a longitudinal axis L 
within said casing. A melt to be processed, for instance a metallic, silicone or plastic melt, 
is fed through the runner 30 from a material feed aperture 17 to a mold nest (not shown in 
further detail). This mold nest is configured between mold inserts 12, 13 that are affixed to 
omitted mold plates. 

A nozzle aperture element 40 made of a thermally highly conducting material is in- 
serted, preferably by screwing, from below into the nozzle casing 20, and extends the run- 



ner 30 downward. The nozzle orifice element 40, the nozzle casing 20, the housing 1 1 and 
the mold inserts 12 bound an air gap 15 thermally insulating the needle shutoff nozzle 10 
from the mold inserts 12. Above the air gap 15, the housing 1 1 of the needle shutoff nozzle 
10 is received in the mold inserts 12 where a contact surface (not elucidated further) may 
act as pre-centering element 19. 

A wear-resistant insert 50 is configured in axially displaceable manner between the 
nozzle orifice element 40 and the mold inserts 12 and centers the needle shutoff nozzle 10 
relative to the mold inserts 12, and, just as does the airgap 15, provides thermal insulation 
between the nozzle orifice element 40 and the mod inserts 12, that is, the thermally highly 
conducting nozzle orifice element 40 is kept at a constant, high temperature reaching as far 
as the mold nest At the same time, the centering element 50 precludes the cooled mold 
inserts 12 from being heated. 

Fig. 2 is the enlarged cutaway I of Fig. 1. As seen, the centering element 50 as a 
whole is rotationally symmetrical about the longitudinal axis L. Said element is fitted with a 
flange 52 and a narrow, cylindrical neck segment 53. This neck segment is inserted from 
below into the runner 30, i.e. into the nozzle orifice element 40, and is guided therein in lon- 
gitudinally displaceable manner. 

At its end facing the mold nest, the centering element 50 comprises an end element 
56 which is also cylindrical and which constitutes a runner aperture 18 that is coaxial with 
the longitudinal axis L and that also is longitudinally displaceable within a cylindrical seat 86. 
This centering seat 83 subtended by the mold inserts 12 is coaxial with the gate aperture 18 
and may be stepped and/or conical in its upper zone, whereby the centering element 50 
shall always be received in the seat 86 in problem-free manner during its assembly into its 
end element 56 and the needle shutoff nozzle 10 always shall be reliably centered during 
assembly. 

The outside diameter of the end element 56 is geometrically tightly matched to the 
mold inserts 12 whereby the melt is precluded from entering the air chamber 15. Longitudi- 
nal displacement of the centering element 50 in the seat 86 nevertheless is feasible to allow 



compensating any thermally caused changes in length of the needle shutoff nozzle 10. This 
feature also applies to the neck segment 53. The outside diameter of said neck segment 53 
also is tightly matched geometrically to the inside diameter of the nozzle orifice element 40 
to secure both longitudinal displaceability and a sealed connection. 

The illustratively flat end face 58 of the end element 56 bounds part of the mold 
nest, said end face 58 and the unreferenced mold nest wall substantially being mounted 
flush, as a result of which the gating point is masked from view on the product to be made. 

The runner 30 of the needle shutoff nozzle 10 is continued by the centering element 
50. For that purpose said element subtends a passage 59 terminating in the gate aperture 
18 whereby, due to the central alignment of the hot runner nozzle 10, the melt always can 
flow unhampered into the mold nest. 

An axially displaceable shutoff needle 60, which opens and closes the gate aperture 
18, passes in longitudinally displaceable manner through the runner 30 and through the 
nozzle orifice element 40 and it can be moved by an omitted pneumatic drive from an open 
position into a closed position. The diameter of the shutoff needle 50 is repeatedly stepped 
along the longitudinal axis L and is cylindrical at least in some segments, and it comprises 
at its end a sealing element 65 which, in the shutoff position, engages, via the end zone 56 
of the centering element 50, the gate aperture 18 that simultaneously constitutes a cylindri- 
cal sealing seat D for the shutoff needle 60. 

The transition from the large-diameter to the small-diameter needle segments may 
be conical or round, a check edge 64 being subtended between a needle zone 62 and the 
adjoining shutoff element 65, the diameter of said edge 64 being larger than that of the ter- 
minal sealing edge 66 of the sealing element 65 of the shutoff needle 60. 

Cooperating with the centering element 50, the receiving edge 64 will center the 
shutoff needle 60 in case this needle is deflected from its concentric position in the runner 
30 in order that the susceptible sealing element 65 be preserved from damage and the gate 
aperture 18 always be sealed in pressure-proof manner. For that purpose the neck seg- 
ment 53 of the centering element 50 comprises a first intake cone 54 which merges concen- 



trically with the longitudinal axis L into a cylindrical guide segment 55 of which the inside 
diameter is slightly larger than the outside diameter of the needle zone 62 of the shutoff 
needle 60. A second cone 57 is configured in front of the gate aperture 18 in the centering 
element 50 and reduces the inside diameter of the guide segment 55 to the diameter of the 
sealing element 65 of the shutoff needle 60. 

During operation, a free-flowing material is fed through the material intake aperture 
17 to the needle shutoff valve 10. Said material flows through the runner 30, the nozzle ori- 
fice element 40, the passage 59 and the gate aperture 18 into the mold nest. A displace- 
ment gap 88 situated for instance between the nozzle aperture element 40 and the insert 50 
is sized in a manner that the nozzle casing 20 and the nozzle orifice element 40 may ex- 
pand unhampered until the operating temperature is reached. Once the operating tem- 
perature has been reached, the insert 50 shall be firmly clamped by means of the nozzle 
orifice element 40 between the nozzle casing 20 and the mold inserts 12, the underside of 
the flange 52 ~ which is constituted by the visible widening of the insert 50 -- constituting a 
lower contact surface 51 coming to rest on a step 14 of the mold inserts. The (unrefer- 
enced) height of the terminal element 56 of the insert 50 is dimensioned in a way that the 
mold nest boundary concurrently constituted by the end face 58 always shall be flush. The 
upper side of the flange 52 bounding the gap 88 rests in geometrically interlocking manner 
against the lower end face of the nozzle orifice element 40, whereby the flange 50 is always 
securely held in position. 

When, as shown in Figs. 3a through 3c, the shutoff needle 60 moves from its open 
into its closed position, then the check edge 64 and the first intake cone 54 will automati- 
cally align it concentrically with the longitudinal axis L, the needle segment 62 being guided 
within the guide segment 55 of the centering element 50 in position-stable manner until the 
shutoff element 65 has been moved into the sealing seat D (Fig. 3c). The relatively delicate 
sealing edge 66 of the shutoff needle 60 then is precluded from resting either against the 
nozzle orifice element 40 or the centering element 50 because the length x+y from the 
check edge 64 to the sealing edge 66 is smaller than the length b+c of the guide segment 
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55 and the second cone 57. Contact between the check edge 64 and the intake cone 54 
will not raise problems because the preferably slightly rounded check edge 66 of the shutoff 
needle 60 is not designed for sealing and the centering element 50 preferably is made of a 
wear-resistant material. 

To preclude undesired back-pressure within the melt during the closure of the shut- 
off valve 60, ribs, axial strips or the like (not shown) may be fitted into the intake cone 54 in 
the centering element 50 to enclose the shutoff needle 60 concentrically and in gliding 
manner. In addition or alternatively and as shown in Fig. 2, the shutoff needle 60 may be 
fitted laterally with bulges or recesses in the region of the needle segment 62,68 allowing 
the melt displaced by the shutoff needle 60 to flow back into the runner 30. In Fig. 2 the 
recess 68 is shown having substantially a V-shape. 

As shown in Fig. 3c, the shutoff needle 60 by means of its shutoff element 65 or by 
its end face (not referenced) seals off flush with the insert 50, as a result of which the gating 
mark on the injection molded article is barely visible. Where called for, the shutoff element 
also may be embossed. 

When the insert 50 must be replaced - for instance having reached its maximum 
service life — then first the supply of liquid plastic through the material feed aperture 17 shall 
be interrupted. Next either the needle shutoff nozzle 10 is removed from the mold or the 
mold inserts 12, 13 are removed. As soon as the insert 50 is accessible, no more need be 
done than withdrawing it out of the nozzle orifice element 40 and replacing it with a new in- 
sert 50. No tool is required in this procedure. Indeed the insert 50 is rapidly and conven- 
iently removed and then reinserted equally rapidly and conveniently. The cost in time and 
labor is minimal. 

In equally simple manner, the insert 50 also allows altering the diameter of the seal- 
ing seat D for instance when a different shutoff needle 60 or another gate orifice 18 must be 
used. The sealing seat D being configured in the insert 50, the shutoff needle 60 always is 
able to reliably close the nozzle 10. Thermal changes in length of the nozzle 10 therefore 
do not affect sealing. 



The injection molding nozzle 10 shown in Fig. 4 also is a needle shutoff nozzle. It 
comprises a longitudinally displaceable shutoff needle 60 fitted with an upper segment 62 of 
a relatively large diameter which tapers along a conical or rounded transition segment 63 
into a shutoff element 65. 

A displaceable insert 50 acting as a centering element both for the shutoff needle 60 
and the nozzle 10 enters the lower end of the nozzle orifice element 40. The centering 
element 50 for that purpose is fitted with an upper neck segment 53 which may be axially 
moved into the nozzle orifice element 40, further with a first intake cone 54 cooperating with 
the check edge 64 of the shutoff needle 60. An end element 56 engages a centering seat 
86 in the mold inserts 12 and comprises a further cone 57 for the shutoff needle 60. 

The insert 50 is fitted with a support flange 52 between the neck segment 53 and the 
end element 56, said flange 52 resting by means of an axially shaped, annular rib 82 on the 
offset 14 of the mold inserts 12. On the other hand the top side of the flange 52 bounding 
the displacement gap 88 is flat. When the needle shutoff nozzle 10 reaches its operating 
temperature, said top side lies flat against the nozzle orifice element 40. 

The cylindrical end element 56 adjoins the flange 52 coaxially with the longitudinal 
axis L and at its end constitutes the gate aperture 18 and, therein, the sealing seat D for the 
shutoff needle 60. Moreover a guide segment 55 and a second cone 57 are configured in 
the end element 56. Fig. 4 shows how the shutoff needle 60 moves from an open position 
into its closed position, the shutoff element 65 engaging the sealing seat D in geometrically 
hugging manner and thereby closing the gate aperture 18. In the process, by means of its 
sealing edge 66, the shutoff element 65 may enter some distance into the mold nest. 

The nozzle orifice element 40 and the insert 50 are separate parts in the embodi- 
ment mode of Fig. 4, the nozzle orifice element 40 being firmly affixed in the nozzle casing 
20 and consisting of a highly thermally conducting material and the longitudinally displace- 
able insert 50 being made of a high-strength material. 

On the other hand, the embodiment mode of an injection molding nozzle 10 shown 
in Fig. 5 provides that the nozzle orifice element 40 and the insert 50 be integral and consist 
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as a whole of a material of high thermal conductivity. The nozzle part 40, 50 is inserted 
from below in longitudinally displaceable manner into the nozzle casing 20, the insert 50 
again resting by its circumferential rib 82, formed at the flange 52, on the step 14 of the 
mold inserts 12. On the other hand the nozzle orifice element 40 encounters a stop 22 
within the nozzle casing 20, for instance in the form of a conical collar. 

Fig. 5 also shows that the circumferential rib 82 formed at said flange constitutes a 
comparatively small contact surface and that the end element 56 longitudinally engaging the 
seat 86 exhibits reduced wall thickness. In this manner heat transfer from the thermally well 
conducting nozzle part 40, 50 to the mold inserts 12 is minimized. In this manner, being in 
direct contact with the mold inserts 12, the end element 56 of the insert 50 almost assumes 
the temperature of said inserts. However, on account of the thin wall of the end element 56 
and due to an additional air gap 87 subtended between the end element 56 and the mold 
inserts 12, such heat losses are kept relatively small. The wall of the end element 56 can 
be made thinner by using an appropriate step 81, that is by reducing the outside diameter. 
Again the inside borehole 59 may also be made stepped or conical. The step 81 advanta- 
geously may be configured inside the preferred annular air gap 87, whereby a relatively 
steep temperature gradient may be set up therein. 

This embodiment mode offers another significant advantage in that the runner 30 
passing through the nozzle part 40, 50 almost as far as the gate aperture 18 will always be 
optimally temperature-controlled. As a result formation of a so-called cold plug in front of 
the gate aperture 18 is precluded and productivity is enhanced. At the same time the noz- 
zle part 40, 50 can be easily and conveniently exchanged in case of wear or a change in 
geometry, merely by being pulled out of the nozzle casing 20 and by inserting a replace- 
ment. 

As Fig. 5 shows, the nozzle part 40, 50 also may comprise an intake cone 54 for the 
shutoff needle 60. Said cone merges in the region of the end element 56 of the insert 50 
into the guide segment 55 which terminates at a second cone 57. This cone 57 issues di- 
rectly into the gate aperture 18. 
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Fig. 6 shows an injection molding nozzle 10 without shutoff needle 60 with an open 
gate 90 constituted end-wise by the end element 56 of the insert 50. Said insert is also in- 
tegral with the nozzle orifice element 40 in this embodiment mode and together with this 
nozzle orifice element 40 it is inserted in longitudinally displaceable manner from below into 
the nozzle casing 20. In this design the flange 52 of the insert 50 rests by its plane contact 
surface 51 on a cylindrical support bush 70 made from a poorly thermally conducting mate- 
rial. Said bush is concentric with the longitudinal axis L and it is inserted in longitudinally 
displaceable manner in the seat 86 of the mold inserts 12. 

The end element 56 of the insert 50 tapers conically at its outer circumference to 
allow a gate aperture 18 also of conical design to be moved close to it. In this manner the 
direct contact taking place between the melt being processed and the mold inserts 12 will 
be minimized. An air gap 92 subtended between the support bush 70, the nozzle part 40, 
50 and the mold inserts 12 assures thermal insulation between the injection molding nozzle 
10 and the mold insert 12, 13. 

Fig. 7 shows a modified embodiment mode. Herein the support bush 70 longitudi- 
nally displaceable in the seat 86 constitutes the gate aperture 18 and hence a portion of the 
mold nest wall. Coaxially with the longitudinal axis L, said bush is fitted with a flange rim 72 
which by means of an axial circumferential rib 73 rests on the step 14 of the mold inserts 
12. Furthermore another support ring 74 is configured between the nozzle casing 20 and 
the support bush 70 and by means of an annular rib 75 is fitted radially into the mold inserts 
72 and will rest by means of an axial rib 76 on the support bush 70 when reaching the op- 
erational temperature. 

In this embodiment mode too the nozzle part 40, 50 inserted into the nozzle casing 
20 and the support bush 70 displaceably guided in the mold inserts 12 constitute a plug-in 
system which always assures optimal length compensation and allows being exchanged 
without resort to any tool, namely in that the components 40, 50, 70 will be merely pulled 
out of their supports and then replaced by plugging-in new ones. In operation, the nozzle 
part 40, 50, the support bush 70 and the support ring 74 are clamped between the nozzle 
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casing 20 and the mold inserts 12, whereby all are reliably secured. Separate or additional 
fasteners are not needed. 

As regards the embodiment mode of Fig. 8, the insert 50, respectively the integral 
nozzle part 40, 50, constitute end-wise an altogether conical nozzle tip 94 fitted illustratively 
with three circumferentially distributed discharge boreholes 95. Said boreholes connect the 
runner 30 to the gate aperture 18 which is constituted by the mold inserts 12. In this em- 
bodiment mode too the insert 50, which is inserted in longitudinally displaceable manner in 
the nozzle casing 20 together with the nozzle orifice element 40, rests by its flange 52 on a 
thermally poorly conducting support bush 70 that bounds an air gap 92 toward the nozzle tip 
94 and the mold inserts. Said airgap improves thermal insulation between the nozzle 10 
and the insert 12, 13. 

The design shown in Fig. 9 is similar to that shown in Fig. 7, except that the insert 50 
respectively the nozzle part 40, 50 assumes a geometry corresponding to that shown in Fig. 
8. The cone tip 94 projects through the gate aperture 18, which is also conical, and hence 
beyond the parting plane 16. The gate aperture 16 is subtended by the support bush 70. 

The present invention is not limited to the above described embodiment modes, in- 
stead it may be modified in many ways. Illustratively one anti-rotation lock each may be 
provided between the nozzle orifice element 40 and the nozzle casing 20, between the in- 
sert 50 and the nozzle orifice element 40, and/or between the insert 50 and the mold inserts 
12, in order to impart a preferred direction to the individual components. Also the insert 50, 
which is fitted with the nozzle tip 94, may be designed for lateral (multiple) gating. 

The sealing seat D for the shutoff needle 60 in the insert 50 is not mandatorily cylin- 
drical. Said seat illustratively may also be conical in order to allow receiving a shutoff nee- 
dle 60 which in turn is conical in the end region 65. In such a design the cylindrical guide 
segment is eliminated because the passage 59 is conical altogether. Significantly the seal- 
ing seat D and also the gate aperture 18 remain configured in the insert 50 respectively in 
its end element 56 in order that these important mold regions which are very sensitive to the 
materials being processed always can be exchanged rapidly and conveniently. 
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To increase the service life of the injection molding nozzle 10, the nozzle orifice 
element 40 integral with the insert 50 may be made where called for of a material both hav- 
ing high thermal conductivity and high resistance to wear. 

It is understood that the invention relates in general to a nozzle 10 applicable to in- 
jection molding and fitted with at least one runner 30 within a nozzle casing 20 to move 
injected molding material to be processed. At its lower end, the runner 30 is connected to 
allow material flow by means of a nozzle orifice element 40 and an insert 50 where called 
for at least to one mold cavity which is constituted by a mold insert 12, 13 of an injection 
mold. The insert 50 is configured in limited longitudinally displaceable manner in the noz- 
zle orifice element 40 in the lower end of the runner 30. Said insert further constitutes a 
gate aperture 18. As regards a needle shutoff valve 10, a shutoff needle 60, which is dis- 
placeable between an open and a closed position, passes through the runner 30 and the 
insert 50 which altogether constitute a centering element wherein for instance an intake 
cone 54 centers the intrinsic shutoff element 65 of the needle 60. The thermally highly 
conducting nozzle orifice element 40 encloses the upper portion 53 of the insert 50 and can 
be inserted from below, for instance by screwing or being longitudinally displaced into the 
nozzle casing 20. Alternatively the nozzle orifice element 40 and the insert 50 are integral 
and both are jointly inserted in longitudinally displaceable manner into the nozzle casing 20. 
Said insert or centering element 50 is fitted with a support flange 52 to secure the nozzle 
orifice element 40 and/or the insert 50 firmly and reliably. 

All features and advantages explicit or implicit in the description and drawing, includ- 
ing tangible design details and spatial arrangements, may be construed per se or in any 
combination as being part of the present invention. 
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